The activities of manganese in Mn-C and Mn-Si melts at 1673K have been determined. The transportation method was applied to the vapor pressure measurement. The activities of manganese in the Mn-C melts as referred to pure liquid manganese showed the positive deviation from ideality at less than 0.17 atomic fraction of carbon and deviated negatively above this value. The activities of manganese and silicon in the Mn-Si melts showed a remarkable negative deviation from ideality. Some thermodynamic quantities at 1773K were calculated on the assumption that the Mn-Si melts are considered to be a semi-regular solution.
(Received May 7, 1979) The demand for various kinds of ferroalloys has made a steady increase in recent years with the development of the iron and steel industry. different materials so as to be able to withstand at high temperature experiments as Mn vapor is apt to oxidize and to erode refractory materials. As far carrier gas, commercial high-purity Ar gas was used after refining with rare gas purifier. This gas was branched into two paths, each of which was passed through a needle valve and a flow meter. Its flow rate was adjusted finely and measured. Gas flow through one path is introduced into the inner reaction tube of the furnace and it allowed to flow on the surface of the sample inserted into the end of the tube. The structure of this part is also shown in Fig. 1(B) . Carrier gas saturated with the Mn vapor from the surface of the sample flows into the outer reaction tube from an orifice with 1mm diameter installed on the upper part of the inner reaction tube. Ar gas flowing through the other path is introduced into the outer reaction tube, and then quickly washes away the Mn vapor flowing out from the orifice and discharges it out of the furnace. The inner reaction tube, the outer reaction tube, the sample boat and the thermocouple protecting tube were all made of high-purity alumina materials so that they might be able to withstand the violent errosive action due to the Mn vapor. Temperature was measured with a PR thermocouple which was inserted into the furnace in such a way that it could contact the outer surface of the end of the inner reaction tube, and its indication was thoroughly pre-adjusted so that it would be equal to the indications for the entire surface of the sample and the neighborhood of the orifice. Copper pipes wound round the outer shell of the furnace were used in order to cool the sample after measurement. Measurement was carried out for two hours in order to attain the required accuracy. The vapor pressure of the element other than Mn are so small as compared with that of Mn. Thus a decrease in the sample weight during the measurement is considered to be only for the evaporation of Mn. The error can be disregarded. However, when the partial pressure of the oxygen of carrier gas is high, the formation of SiO having a vapor pressure which is equal to that of Mn must be considered. Therefore, attention should be paid to this Table 1 Calculating the value of the activity of Mn from these two expressions and plotting it against the NSi, the activity curve of Mn was obtained as shown in Fig. 8 . Each points along this line are based on the actual measurement and there is little difference between each measuring points and the calculated curve.
The values of activities of Si can be obtained from the values of the activities of Mn shown in Fig. 8 by Gibbs-Duhem's integration. However, this solution cuts the primary crystallization line of Si at 1673K when NSi= 0.92 as shown in the phase diagram (Fig. 7) , and therefore solid and liquid coexist when exceeds 0.92. Therefore, the activities of Si by the above calculation were obtained with respect to the solid silicon as the standard state. Figure 8 shows the results from the conversion of the value of aSi(solid) to aSi(liquid) by use of the melting point (1683K) and heat of fusion (50.626kJ/mol) adopted by Kubaschewski, Evans and Alcock The transportation method was used in order to determine the activity of Mn in Mn-C and Mn-Si melts at 1673K. The results of this study can be summarized as follows:
(1) The saturated vapor pressure of the electrolytic manganese was measured using Ar gas as carrier gas. Consequently the measured value of vapor pressure was found to be in agreement with the previously reported value.
(2) Activities of Mn in Mn-C alloy melts with the concentration ranging from 0 to 0.269 atomic fraction of C, which is carbon saturated composition, were obtained as the results of the vapor pressure measurement.
It was found from the results that the activities of the melts in this system deviated positively at lower carbon concentrations than 0.17 atomic fraction of C, and negatively at higher carbon concentrations than 0.17 atomic fraction of C.
(3) Activities of Mn in Mn-Si melts were obtained by the same method. Activities of Si with respect to liquid silicon as the standard state were determined from the calculation assuming the semi-regular solution. It was observed that the activities of Mn and Si in this system deviated remarkably negative in all concentration ranges. Further, the integral and partial molar heat of mixing and the free energy of mixing at 1773K were calculated.
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